Further

@ https://ntrs.nasa.gov/search.jsp?R=19670002366 2018-07-24T23:45:54+00:00Z

Weiﬁéaj'on Secondary Task -

Interforence in Tracking

Kansss State University

Two ' up.rmnu indicate

. " Merrdll Noble, Don Trumbo and Fraak Fowlsr

Abatract

that (1) presence of & secand t‘uk
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'comimﬁ’ii‘iining cn the tracking task, or during a rohntlon

" task on acqmitiqn of skill. Consequently, the pruont expor!.nnt.s werse

W Evidence on Soc;ndu'y Task

N Interferonce in Tnckingl

Nerrill Noble, Don Trusbo and Frank Fowler? .

Kansas State Univeraity :
. .v.‘\,‘ . . .;‘ . ) i

Y

The effects of a verbal secondary task on purdait “tracking performance
were dcscrihod in an earlier report ('.rrunbo, Noble & Swink, 3.n preu).
In addition to demonstrating interference, the results .‘md.toaud that ons
locus .of the nxtcrfmnco was in the response roqnirmnt of the second
task. Thus, Ss required to anticipate gtimnles itcaa antl Ss required
to make tha samé responses, but in a free ruponu-ohoioo oond.ttlon,
showed the same loxs in track:\.ng proficiency. However, ainoo the latter
condition required a -odicm of decision-mking in the rnpom -
selection, an interpretation sololy in terms of conpotﬂ,ten now :
peripheral responses was not complstely ua.rnntod

In the pﬂ.or research, secondary tasks were !.ntroducod on]: after

sessiow.Therefors, t.hare was no evaluation of the effects of 2 second
'!

desigﬁd to (a) mluaf.o the effects of a secondary task on soquisition

. of tracking skill, and (b) provide further cﬁ.dcm on the locus of im- = ' |

tortex?onco. '

o | Experiment I
Mathod. The wfparatas, primary and secondary tasks were identical with

¢



those used in Experiments II and III of the prior report (Trambo, ot al,
in press). The primary task was porsuit treciding of a step-funstion
| ae&honee of 12 discrsts target events at cxe targst per sec. Thia assquence
irgs i'epea:;t'ad fc'nr times per LB sec. trisl with 15 sec. between trisls.
Vertical target and cursor lines were displayed on a5 1n.‘ CRT and &
lateral arm rest served as a positional control. %he porrcmmc eri-
terion was sbsolute error integrated over L8 sec. trhh. ‘l'he '
sacandu‘y task required the verdal n.nticipation uf & ssquence of the
nuxbers ‘1 through 5, programmed via an intsrcom, with digram p::obcbil-
ities of .90 and .10, and presented at 3 sec. intervals thronmnz the
middle 39 sec. ©f each trial. . S ' |
Twenty—tonr_ University malas ﬁre assigned, eight sach, to three
experimental con;!itiona. All Ss received 15, 20, and 20 trnla in three
daily sessions. In the Cemtrol COnditicn (c), Ss rceai.vod bot-h tha
Primary and secondary tasks throoghout training and retention, 3s in
a Retention Test Condition (R) trained on both tasks, but were tested
on the tracking task alons after an 8-day retention imterval. Finally,
in a Transfer fest Conditiom (T), Ss trained on both ta#kx for LO trisls,
then transterred to the primary task aloms for tha last 15 trials on

Da’3' ‘ o ‘ ’ ’ ’ . . .'..;

Resclts | :
Integrated error data for the thres conditions are presented in .
Fig. 1B, For comparison, Fig. 1A presefxts data from kper:hunt III»iot
the prior report, wherein Sa trained cn the tracking task alone received
the cecondary task at transfer (T') or retention (R'). Grospe T amd &
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shovad slwogt Llentioel dmprovenstd v ervor gasres wpon renoval of

the szccbdary task at the and of wralning smd at vatsudlon, respsobivel .
Howsver, 4-testa betwsn cadition T of the prasent stedy esd the owbindd
R? azﬁ i:" condition of the priocr astudy were sigaiflcant at RXlocks 9

(p <.05) am 10 (p <.05), bat not dlffevent (p >.05) at Blsok 12,

Thus, removing the secondary task did oot immsdistely sliminade the -
decrement in truckixf perfornance kssoclated with ivs ms;%éa; rather,

it resulted in a gradual redactien in error. Also, it may be motsd thet
intveduction of the genandary task for Groopa T! and = of the ariar
study degraded tracking m?omwe %0 & leved similar to %hat i i
pressat study for comditions Lmvolving the sams amenid of traiaivg, but
with secondary tesk. (Compare: Ovoups T' and K, Hlcaks 9 ~ 11}.

Finally, Tailore of Condition B to perform bstisr than Semtition & st
retenticn reflects the Jiffsrence betwsgn thess two groups at Rleuk .1l

(g <.05), vhich must be stiribated %o zaupling srrer Jmﬁ "&3‘1@3’ Wiy
treatad ideaticaliy.

‘ Exporimroe i1
The gpparatus, tracking teask, &xzd wWealining schedale for Bxperiment 13X

were identical with Experiment I, except that S5~trizl blocks wera aap&f&ta@
by L8 sec, test periods. Sixty University sales were aosigned, 12 seck,
to fiire, secondary task conditlcas; Oroup AR (enticipating rasponss) re-
. ceived the recondary task from Expariment I t&acng*@e* training; for
Oroup FR (free response) the sscondary task mubarsz wars mgéb.mced by relar
clicks with Sk free 4¢ respond to sech elichk with any nmé»@r 1% through

“5"; out mot to repest the sawe nraber immediataly; Group ¥R ‘oo overt
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respunse) was lnstructed to lesrn the seoondary btayk, Dot o welte &0 over.
T8aponEed duruag trainiag; Qroap SR (stimdus repetition) wisgls ripeabsd
wch Wax a..*’mr it was presented, and Group € {oartosl} hed ns reondery
‘tsm 'ﬂms, Conditions AR and YR wure Ma%f,cd with Sseondary spd
"Response® tasks vsed previsusly, whils Condition ER eliminsted ths svert
Teaponse ‘roquirmnt, bat maintained the sttemtionsl aud .Z‘wm‘m'—' require.
ety a! ths sesoendary tazk, and Condit ion sr zmintaimd uze ovart re-
spcase, but pot the response-selection requirsment of Tazk FR, Cn st
trials, ouly secondary tesk conditious wars pressntod, For Conditicns AR,
FE 224 SR, thesy wero mnchanged, but for Condition R ambicipitory re-
sponding was »iquired and the Control (C) was gives «be ¥R bask 28 o
rahaarsal cowirel. @roups AR, MR, sod SR recsived a sli-trial posilest

on he .&R taox alone, i.e., orert anticipatery respandieg by all Se.

Besulia
Tutegrated error cmg, srosented in Fig. 2, ivdloate £o dAfferenses
smong ocditiops MR, T and €, but gresisr seror for uvm!i‘!icr A% mnd 7o
A& froups by Blosks swnlysis of wvsrisnce indicated & gignificart Oroup
affoct with ¥ {4,5%) = 2.5, 33"“’1',.05',_ a'aigrﬁifi.c;&n‘b Flecks effact
{3 4.01), but w significant isteracilen. Dunoan'e test showsd Gre np
difrerad (p €.05) from all exsapt Orewp ‘i‘d, bab the €1ffaranoa 9‘3»!’“"
ame;:p FR and Groups MR, SR and © only approachsd sigritiures (L15> P oLl
Secondary task norfeormance for drovps Lz,; Sk and C {4 @s:‘m in \
¥ig. 3 as the mean nacber of corrsct anticipations per 13 *‘m Tawt triai.
The no ovart response (MR) group's performance peraliels that of Jroan .0

tarengoyet Test and Poasttest triale. lmwsver, the repelilflen gyoup 153),
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ghowed only chance performence on the first antisipstisn triel and dié rob
_achieve the lewsl of "Oroups AR end YR doring the yosttsst. In faot, whay

coupcred with an indspendent group of 20 3s gi'mﬁ aix trﬁ.nls on ihe wecwd
task only (broken 1ine) Group SR showed no Yvidence of incldentsal lsarmirg
during training. An P-test of the means of posttest Grials 2-6 Tisldsd an
F (2,33)=26.7, p € .0l. As indicated by Dumcan's test, Group S differsd

from both Groupe AR and MR (p < .01), bat ths latter groops "854 not 44fter.

, Biscnéciox; L

Experiment I demonstrated, on one hand, that removing tha secend task
;'csul‘:god. in tba ono improvemant at _retw;‘ti.on‘u st transfer. On the cther
hand, the evidence also indicates that presence of e seuoadary trsk durin:
treining interferred with siill lsarning as well as sxil) psrformence, sines
only par?:m and gradusl improvement ocourred at tomnsler.

Trecking error at the and of dral-task traimivg s ccmparsbls o
that for the prior stody when the secondery task wer iztreduoed aftar
training on the primery task alome, which ssggesta & rather &mnt yer-
formance decrement from the second task. This is faribar supperted by the
consistancy of the decrement for &reéxp A% Wrrongbovt trainioeg.

' Zxpariment IT failsd te suppert en interprststiss of interference
solely in terms of ea’np;g.:,taon axong peripheral respousss, Botd Groupe ¥R
and 3R made overt raamﬁoa of the same e:lé.ss, bat d4ffesed in %hat Group
FR has a reaponsa-aala#tion requirement, The aﬁlffz@ram@ & tracking %m‘&:zfea;;fz
these Groups, while not highly relisble, suggests that eme loces of iater-
fersuce is in the respomse-sslsction reguirvemsri. Furtbde support of thir
conms from the tandency of Croup FR to improve, relstive te ke sther Groups,

¢ B,



since, with coutimaed practice, 9s in iroup ¥H tonded to pitvert We
 response-selectisn requiremsnt by sottlisg on a fized petters ef responces
| such as *1, 2, 3, h, 5," etc. Oreup AR also had & resvsuse-selsuticn - |
quirement but one which conld mot resdily be subverted.

Hoither thaawhg of attention nor the coonurrent l;wnﬁ.m of &

seocnd mk, both of whioh wers reguirements of the ¥R m:x.tiou, appaared
to interfere with tbo acquisition of trmk:mg akin. m sa in tha ¥R
Condition learned the second task abont a3 wall u m AR CQroup, m-t '
showed 2o decremsnt in tracking performance. :

'!ha stinnles rmtiﬁion group (SR) ahmmd o avﬂdmo of mixlmt&l
learning on the inmitinl posttest trial, despite the Loot th:t 'uny m Lo~
peated 858 m-nm nowbars during tne training ad test trisls,

" Our \wajor ﬁndingo appear %o be sonsiztent with Adma'a (15954) wmt,ing )

"of the om-chml 'ohlnln (th!crd, 1958) as & desision mmmm that
functions to resolve exént un?crttmty, bet only te the axhimt that %.nm
resolntion prmn MIves the selecticn of an crert resporEe. hen 1o
overt response sslection is reqmired for one of the tesis, (Sondiiiss W)

twe similteneets inpats are Frocessed withous any apperent desrsment iu ths
psrioruance of either task., Put um“t.hor Ay, iupate frem w0 charnela can
be bandled simnltaneonsly and in such a WY 48 le mdh"y TSIPODIAS, p;mumi

one inpnt is oftoctivel;r stored for overt raapam mfs a mw t.ﬂ.m
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e - : Tootuotes

“ 1 This iesmah vas sapporied by toe Yabdousl Adronasbing and Spase
Admindstration under rant No. NeG 506, Verns Corke aznd Jers jakg e,

and Richapd Wharton assisted in data collaction sad zanigeie.
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'Fig, 1.

?18..2.

Fig. 3.7
~__ task. The broken .une roprounta 3 ssatrel 3 who were ginn
the puttosb onl;r B ;

Pigurs Logends

Integrated error for Sa with second task introducad after primury
‘task training (A) and with second ‘.ta.qk‘mnent darizg primary

. task training (B).

Integnto error in tracking fer vari.cu smwm tulc
conditions in Experiment .
Number corrsot unticipo.tions per tast n-w. on tho Sscondary

.t
A . 4
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